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Materials and Methods 
General Considerations. Reactions performed under inert atmosphere were carried out in a 
glovebox under a nitrogen atmosphere. Anhydrous tetrahydrofuran (THF) was purchased from 
Aldrich in 18 L Pure-PacTM containers. Anhydrous dichloromethane, diethyl ether, and THF 
were purified by sparging with nitrogen for 15 minutes and then passing under nitrogen pressure 
through a column of activated A2 alumina (Zapp’s). Anhydrous DMA was purchased from 
Aldrich and stored over molecular sieves. NMR solvents were purchased from Cambridge 
Isotope Laboratories, Inc. CD2Cl2 was dried over calcium hydride, then degassed by three freeze-
pump-thaw cycles and vacuum-transferred prior to use. 1H NMR and 13C NMR spectra were 
recorded on a Varian 300 MHz instrument, with shifts reported relative to the residual solvent 
peak. Elemental analyses were performed by Midwest Microlab, LLC, Indianapolis, IN. High 
resolution mass spectrometry (HRMS) was performed at the California Institute of Technology 
Mass Spectrometry Facility. 
Unless indicated otherwise, all commercial chemicals were used as received. 1,3,5-
Tris(2-di(2'-pyridyl)hydroxymethylphenyl)benzene (1-H3) and LMn3(OAc)3 (2) were prepared 
using previously published procedures (25). Tetrabutylammonium permanganate (42) and 
iodosobenzene (43) were prepared according to literature procedures. Caution! Both these 
compounds are potentially explosive and should be used only in small quantities. 
 
Synthesis of LMn4O4(OAc)3 (3). In the glovebox, 2 (57.8 mg, 0.05 mmol) and nBu4NMnO4 
(34.9 mg, 0.10 mmol) were separately dissolved in CH2Cl2 (ca. 4 mL) in scintillation vials. The 
purple solution of nBu4NMnO4 was transferred to the stirring yellow solution of 2. The reaction 
mixture was stirred at room temperature for 12 h, then concentrated in vacuo to afford a brown 
powder. The powder was triturated in benzene and filtered to afford a brown solution. Crystalline 
material was obtained by vapor diffusion of Et2O into this benzene solution (20 mg, 30%). 
Recrystallization of this material from vapor diffusion of Et2O into a CH2Cl2 solution gave 
crystals amenable to X-ray diffraction studies. 1H NMR (300 MHz, CD2Cl2, 25 °C): δ 169.94, 
27.63, 23.70, 16.79, 15.68, 11.86, 10.71, 10.50, 9.77, 8.75, 7.75, 7.45, 5.31, 3.42, 1.67, 1.27, 
1.04, 0.87, –15.66 ppm. All resonances are broad. Anal. Calcd. for C63H48Mn4N6O13: C, 57.46; 
H, 3.67; N, 6.38. Found: C, 56.66; H, 3.70; N, 6.10. HRMS (TOF–MS): calcd. for 
C63H49Mn4N6O13 (M+H): 1317.0879; found: 1317.0850. 
 
Synthesis of LMn3CaO4(OAc)3•THF (4). In the glovebox, a scintillation vial equipped with a 
stir bar was charged with a suspension of 2 (0.280 g, 0.234 mmol) in THF (30 mL). While 
stirring, Ca(OTf)2 (0.080 g, 0.235 mmol) was added with the aid of THF (5 mL). The yellow 
mixture became more homogeneous over 5 min., and potassium superoxide (0.050 g, 0.709 mol) 
was added as a solid. The mixture darkened to dark purple-brown within ca. 2 h. After 24 h, the 
reaction mixture was filtered through Celite, and the filtrate was concentrated in vacuo to yield a 
brown solid (THF fraction). The purple solid collected via filtration was extracted with 
dichloromethane (DCM fraction). The brown solid from the THF fraction was fractionally 
recrystallized by vapor diffusion of hexanes into a THF solution of the solid. Dark red-brown 
crystals were separated from the mixture to yield LMn3CaO4(OAc)3•THF (0.025 g, 9 %). Note: 
This isolated yield is likely not indicative of the actual conversion of starting material to product. 
A significant amount of material was lost during the purification process. Anal. Calcd. for 
C67H55CaMn3N6O14: C, 58.61; H, 4.04; N, 6.12. Found: C, 58.33; H, 3.90; N, 6.23. HRMS 
(TOF–MS): calcd. for C67H55CaMn3N6O14: 1372.1543; found: 1375.0087. This discrepancy is 
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consistent with probable gas-phase decomposition and protonation of the basic pyridyl and oxo 
sites. 
 
Synthesis of [(LMn3O(OAc)3)2Ca]2(OTf)2 (5).  
Method A: The DCM fraction isolated during the synthesis of 4 was concentrated in vacuo to a 
purple solid. Recrystallization from CH2Cl2/diethyl ether afforded the product as purple crystals  
 
Method B: In the glovebox, a scintillation vial equipped with a stir bar was charged with a 
suspension of 2 (0.050 g, 0.042 mmol) in THF (3 mL). While stirring, Ca(OTf)2 (0.007 g, 0.021 
mmol) was added with the aid of THF (2 mL). Iodosobenzene (0.009 g, 0.042 mmol) was added 
as a solid to the stirring mixture, which darkened to purple-brown within minutes. After stirring 
for 15 min. at room temperature, the mixture was filtered over Celite. The purple solid was 
washed with THF, then extracted with CH2Cl2. The purple CH2Cl2 solution was concentrated in 
vacuo to afford a purple solid that was recrystallized from CH2Cl2/diethyl ether to afford the 
product as purple crystals that are identical by 1H NMR spectroscopy to the product prepared 
using Method A (0.017 g, 29%). 1H NMR (300 MHz, CD2Cl2, 25 °C): δ 54.58, 50.54, 36.41, 
29.04, 12.90, 8.68, 4.39, –12.10, –13.81 ppm. All resonances are broad. Anal. Calcd. for 
C128H96CaF6Mn6N12O26S2: C, 55.58; H, 3.50; N, 6.08. Found: C, 55.37; H, 3.65; N, 6.00. HRMS 
(TOF–MS): calcd. for C126H96CaMn6N12O20 ([LMn3O(OAc)3]2Ca): 1234.6440 [MH]2+; found: 
1234.6409. 
 
Cyclic Voltammetry 
Electrochemical measurements were recorded under a nitrogen atmosphere in a MBraun 
glovebox at 25 °C with a Pine Instrument Company AFCBP1 bipotentiostat. An auxiliary Pt-coil 
electrode, a Ag/Ag+ reference electrode (0.01 M AgNO3 in CH3CN), and a 3.0 mm glassy 
carbon electrode disc (BASI) were used. Data were recorded using the Pine Instrument Company 
AfterMath software package. All reported values were referenced to an internal 
ferrocene/ferrocenium couple. The electrolyte solutions were 0.1 M nBu4NPF6 in DMA or DMF. 
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Figure S1. Cyclic voltammogram of 3 in DMA at 50 mV/s. Open circuit potential: –470 mV. 
 
Figure S2. Cyclic voltammograms of quasireversible redox processes of 3 in DMA at 50 mV/s. 
Open circuit potential: –470 mV. 
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Figure S3. Cyclic voltammograms of 4 in DMA at 50 mV/s. Open circuit potential: –700 mV. 
 
Figure S4. Oxidative cyclic voltammograms of 4 in DMF (top) and DMA (bottom) at 100 mV/s. 
Open circuit potentials: –540 mV (DMF), –700 mV (DMA). 
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Crystallographic Information 
Table S1. Crystal and refinement data for complexes 3, 4, and 5. 
 3 4 5 
empirical 
formula  
C63H48N6O13Mn4 • 
4(CH2Cl2) 
C67H56N6O14CaMn3 • 
1.21(C6H12) • 2.79(C4H8O) 
[C126H96N12O20CaMn6]+2  
2[CF3O3S]¯ 
formula wt  1656.54 1677.05 2766.01 
T (K)  100(2)  100(2) 100(2) 
a, Å  24.1366(10) 17.8558(7) 13.606(7) 
b, Å  15.8728(7) 15.7376(6) 12.148(5) 
c, Å  19.1846(8) 27.5276(10) 38.306(16) 
α, deg  90 90 90 
β, deg   112.526(2) 99.438(2) 97.308(13) 
γ, deg  90 90 90 
V, Å3  6789.2(5) 7630.7(5) 6280(5) 
Z  4 4 2 
cryst syst  Monoclinic Monoclinic Monoclinic 
space group  P 21/c P 21/c P 2/n 
dcalcd, g/cm3  1621 1460 1463 
θ range, 
deg  1.73 to 30.54 1.81 to 30.56 1.54 to 23.54 
µ, mm-1 1.111 0.632 0.745 
abs cor  none none 
Semi-empirical from 
equivalents TWINABS 
GOF  2.125 2.949 1.794 
R1,a wR2b 
(I > 2σ(I))  0.0589, 0.0823  0.0665, 0.0926  0.1423, 0.2718 
 
a R1 = ∑||Fo| - |Fc||/∑|Fo|. b wR2 = {∑[w(Fo2 - Fc2)2]/∑[w(Fo2)2]}1/2.  
 
Table S2. Selected distances (Å) for 3 and 4.  
 LMnIII2MnIV2O4(OAc)3 (3) LMnIV3CaIIO4(OAc)3 (4) 
 Mn1III Mn2IV Mn3IV Mn4III Mn1IV Mn2IV Mn3IV Ca1 
M–Oxo                 
OA 2.233(2) 1.869(2) 1.994(2) -- 1.916(2) 1.923(2) 1.912(2) -- 
OB 2.012(2) 1.877(2) -- 1.898(2) 1.862(2) 1.829(2) -- 2.431(2) 
OC 1.862(2) -- 1.848(2) 2.201(2) 1.842(2) -- 1.871(2) 2.391(2) 
OD -- 1.847(2) 1.936(2) 1.937(2) -- 1.864(2) 1.825(2) 2.430(2) 
Avg. 2.036 1.864 1.926 2.012 1.873 1.872 1.869 2.417 
Std. Dev. 0.187 0.016 0.074 0.165 0.038 0.048 0.043 0.023 
M–M                 
Mn2 3.0724(6) -- -- -- 2.8327(7) -- -- -- 
Mn3 2.9921(6) 2.9174(6) -- -- 2.8385(7) 2.8301(7) -- -- 
Mn4 / Ca1 2.9134(6) 2.7663(6) 2.8809(6) -- 3.2305(8) 3.2376(9) 3.2245(9) -- 
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Special Refinement Details 
Compound 3 
Crystals were mounted on a glass fiber using Paratone oil then placed on the diffractometer under a 
nitrogen stream at 100K. 
Refinement of F2 against ALL reflections.  The weighted R-factor (wR) and goodness of fit (S) are based 
on F2, conventional R-factors (R) are based on F, with F set to zero for negative F2. The threshold expression of F2 > 
2σ( F2) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement.  
R-factors based on F2 are statistically about twice as large as those based on F, and R-factors based on ALL data will 
be even larger. 
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix.  The cell esds are taken into account individually in the estimation of esds in distances, angles 
and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal 
symmetry.  An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
 
Compound 4 
Crystals were mounted on a glass fiber using Paratone oil then placed on the diffractometer under a 
nitrogen stream at 100K. 
Disorder is observed in the THF coordinated to calcium. This was modeled with common sites for the 
oxygen and the carbon atom across the ring. The crystal contains solvent of crystallization distributed over four sites 
in the asymmetric unit. Two sites contain THF, one site contains cyclohexane and the fourth site contains a mixture 
of THF and cyclohexane. The cyclohexanes were restrained to a chair configuration and the THF were restrained to 
be similar in geometry. 
Refinement of F2 against ALL reflections.  The weighted R-factor (wR) and goodness of fit (S) are based 
on F2, conventional R-factors (R) are based on F, with F set to zero for negative F2. The threshold expression of F2 > 
2σ( F2) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement.  
R-factors based on F2 are statistically about twice as large as those based on F, and R-factors based on ALL data will 
be even larger. 
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix.  The cell esds are taken into account individually in the estimation of esds in distances, angles 
and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal 
symmetry.  An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
 
Compound 5 
Crystals were mounted on a glass fiber using Paratone oil then placed on the diffractometer under a 
nitrogen stream at 100K. 
The crystal is twinned with a refined twin ratio of 0.531:0.469. The twin law was defined with cell_now as 
shown below and when the twin law was applied all violations of systematic absences were accounted for. The p4p 
file was recycled through successive iterations of integration three times to produce the final set of intensities. 
TWINABS was used to produce the HKLF5 format file used in refinement. 
 
 ------------------------------------------------------------------------------ 
  1253 reflections within tolerance assigned to domain  1, 
  1253 of them exclusively;   393 reflections not yet assigned to a domain 
 ------------------------------------------------------------------------------ 
 Rotated from first domain by 179.6 degrees about 
 reciprocal axis  1.000  0.001 -0.358  and real axis  1.000  0.001  0.000 
 
 Twin law to convert hkl from first to             1.000   0.002   0.001 
 this domain (SHELXL TWIN matrix):          0.002  -1.000  -0.002 
                                                                        -0.716   0.019  -1.000 
 
  1231 reflections within tolerance assigned to domain  2, 
   392 of them exclusively;     1 reflections not yet assigned to a domain 
 ------------------------------------------------------------------------------ 
  2 twin components present 
=========================================== 
     2360 data (    476 unique ) involve domain  1 only,  mean I/sigma   9.0 
     2394 data (    482 unique ) involve domain  2 only,  mean I/sigma   9.8 
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    42960 data (   8575 unique ) involve   2 domains,  mean I/sigma   3.5 
        1 data (      1 unique ) involve   3 domains,  mean I/sigma   1.3 
=========================================== 
The solvent region was modeled as triflate and the two sites were refined as rigid bodies, with Ueq=0.10. 
One site spans a two-fold axis and was included at half occupancy. The other site is a general position and it's 
occupancy was allowed to refine to a final occ=0.500. 
Refinement of F2 against ALL reflections.  The weighted R-factor (wR) and goodness of fit (S) are based 
on F2, conventional R-factors (R) are based on F, with F set to zero for negative F2. The threshold expression of F2 > 
2σ( F2) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement.  
R-factors based on F2 are statistically about twice as large as those based on F, and R-factors based on ALL data will 
be even larger. 
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix.  The cell esds are taken into account individually in the estimation of esds in distances, angles 
and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal 
symmetry.  An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
 
 
Figure S5. Structural drawing of 3. 
 
Table S3.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 
103) for 3.  U(eq) is defined as the trace of the orthogonalized Uij tensor.  
________________________________________________________________________________ 
 x y z Ueq Occ 
________________________________________________________________________________ 
Mn(1) 8246(1) -20(1) 6790(1) 16(1) 1 
Mn(2) 7267(1) 145(1) 7436(1) 16(1) 1 
Mn(3) 8215(1) 1407(1) 7794(1) 18(1) 1 
Mn(4) 8425(1) -292(1) 8364(1) 18(1) 1 
O(1) 7574(1) 875(1) 6908(1) 22(1) 1 
O(2) 7853(1) -615(1) 7406(1) 16(1) 1 
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O(3) 7862(1) 612(1) 8270(1) 15(1) 1 
O(4) 8699(1) 574(1) 7659(1) 16(1) 1 
O(5) 7748(1) -492(1) 5883(1) 17(1) 1 
O(6) 6659(1) 907(1) 7355(1) 14(1) 1 
O(7) 8425(1) 2214(1) 7239(1) 16(1) 1 
O(8) 8911(1) -1032(1) 7165(1) 22(1) 1 
O(9) 8993(1) -1172(1) 8366(1) 22(1) 1 
O(10) 7020(1) -620(1) 8063(1) 21(1) 1 
O(11) 7931(1) -1030(1) 8883(1) 25(1) 1 
O(12) 8852(1) 1600(1) 8872(1) 30(1) 1 
O(13) 9004(1) 235(1) 9261(1) 26(1) 1 
N(1) 8547(1) 635(1) 6081(1) 15(1) 1 
N(2) 8526(1) -1027(2) 4671(1) 25(1) 1 
N(3) 6584(1) -389(1) 6562(1) 15(1) 1 
N(4) 5477(1) -327(2) 7494(1) 24(1) 1 
N(5) 7719(1) 2385(2) 7927(1) 15(1) 1 
N(6) 8762(1) 4190(2) 8237(1) 22(1) 1 
C(1) 8917(1) 1301(2) 6264(2) 18(1) 1 
C(2) 9035(1) 1762(2) 5728(2) 22(1) 1 
C(3) 8763(1) 1516(2) 4972(2) 23(1) 1 
C(4) 8387(1) 826(2) 4784(2) 19(1) 1 
C(5) 8279(1) 402(2) 5349(2) 15(1) 1 
C(6) 7870(1) -354(2) 5230(2) 16(1) 1 
C(7) 8215(1) -1133(2) 5109(2) 19(1) 1 
C(8) 8186(1) -1900(2) 5436(2) 27(1) 1 
C(9) 8475(2) -2583(2) 5290(2) 34(1) 1 
C(10) 8785(2) -2482(2) 4817(2) 36(1) 1 
C(11) 8807(1) -1702(2) 4535(2) 30(1) 1 
C(12) 7261(1) -239(2) 4568(2) 15(1) 1 
C(13) 7105(1) -796(2) 3961(2) 21(1) 1 
C(14) 6545(1) -803(2) 3379(2) 21(1) 1 
C(15) 6122(1) -240(2) 3396(2) 20(1) 1 
C(16) 6266(1) 328(2) 3988(2) 18(1) 1 
C(17) 6828(1) 360(2) 4576(2) 15(1) 1 
C(18) 6628(1) -1002(2) 6100(2) 18(1) 1 
C(19) 6127(1) -1333(2) 5541(2) 21(1) 1 
C(20) 5566(1) -1042(2) 5459(2) 22(1) 1 
C(21) 5521(1) -412(2) 5937(2) 19(1) 1 
C(22) 6038(1) -94(2) 6480(2) 15(1) 1 
C(23) 6064(1) 628(2) 7012(2) 15(1) 1 
C(24) 5855(1) 326(2) 7640(2) 19(1) 1 
C(25) 6059(1) 756(2) 8321(2) 26(1) 1 
C(26) 5862(2) 508(2) 8872(2) 33(1) 1 
C(27) 5472(2) -162(2) 8737(2) 35(1) 1 
C(28) 5297(2) -560(2) 8051(2) 32(1) 1 
C(29) 5670(1) 1369(2) 6562(2) 15(1) 1 
C(30) 5131(1) 1555(2) 6629(2) 19(1) 1 
C(31) 4774(1) 2224(2) 6259(2) 21(1) 1 
C(32) 4960(1) 2740(2) 5814(2) 21(1) 1 
C(33) 5493(1) 2566(2) 5735(2) 18(1) 1 
C(34) 5853(1) 1882(2) 6087(2) 14(1) 1 
C(35) 7312(1) 2345(2) 8248(2) 18(1) 1 
C(36) 6973(1) 3030(2) 8267(2) 20(1) 1 
C(37) 7049(1) 3779(2) 7952(2) 20(1) 1 
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C(38) 7467(1) 3822(2) 7622(2) 18(1) 1 
C(39) 7795(1) 3115(2) 7614(2) 15(1) 1 
C(40) 8290(1) 3065(2) 7307(2) 16(1) 1 
C(41) 8853(1) 3493(2) 7900(2) 18(1) 1 
C(42) 9416(1) 3151(2) 8083(2) 29(1) 1 
C(43) 9900(2) 3538(2) 8612(2) 38(1) 1 
C(44) 9819(2) 4255(2) 8966(2) 33(1) 1 
C(45) 9247(1) 4550(2) 8758(2) 27(1) 1 
C(46) 8101(1) 3488(2) 6517(2) 15(1) 1 
C(47) 8387(1) 4232(2) 6443(2) 21(1) 1 
C(48) 8272(1) 4608(2) 5757(2) 25(1) 1 
C(49) 7865(1) 4252(2) 5112(2) 25(1) 1 
C(50) 7570(1) 3525(2) 5172(2) 22(1) 1 
C(51) 7673(1) 3129(2) 5863(2) 15(1) 1 
C(52) 7283(1) 2371(2) 5793(2) 16(1) 1 
C(53) 7302(1) 1693(2) 5335(2) 14(1) 1 
C(54) 6888(1) 1037(2) 5156(2) 15(1) 1 
C(55) 6433(1) 1087(2) 5438(2) 14(1) 1 
C(56) 6395(1) 1752(2) 5896(2) 14(1) 1 
C(57) 6824(1) 2390(2) 6065(2) 15(1) 1 
C(58) 9119(1) -1373(2) 7799(2) 22(1) 1 
C(59) 9565(1) -2078(2) 7925(2) 37(1) 1 
C(60) 7371(2) -1044(2) 8624(2) 25(1) 1 
C(61) 7050(2) -1621(2) 8981(2) 50(1) 1 
C(62) 9101(1) 1030(2) 9346(2) 29(1) 1 
C(63) 9565(2) 1300(2) 10102(2) 47(1) 1 
 
C(71) 5307(2) 7558(2) 6830(2) 71(2) 1 
Cl(1) 4525(1) 7732(1) 6193(1) 91(1) 1 
Cl(2) 5602(1) 6797(1) 6452(1) 73(1) 1 
 
C(72) 6810(2) 5344(3) 6074(3) 77(2) 1 
Cl(3) 6175(1) 4760(1) 6036(1) 76(1) 1 
Cl(4) 6603(1) 6188(1) 5457(1) 115(1) 1 
 
C(73) 7901(2) 7365(2) 7564(2) 50(1) 1 
Cl(5) 7137(1) 7238(1) 7326(1) 58(1) 1 
Cl(6) 8239(1) 6498(1) 7360(1) 102(1) 1 
 
C(74) 9917(2) 5398(3) 6789(2) 70(1) 1 
Cl(7) 9686(1) 5601(1) 7500(1) 83(1) 1 
Cl(8) 9655(1) 6139(2) 6110(1) 74(1) 0.772(4) 
Cl(8B) 9617(2) 5544(4) 5838(2) 36(2) 0.228(4) 
 
Table S4.   Anisotropic displacement parameters (Å2x 104) for 3.  The anisotropic displacement 
factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ]. 
______________________________________________________________________________ 
 U11 U22 U33 U23 U13 U12 
______________________________________________________________________________ 
Mn(1) 151(2)  181(2) 128(2)  -19(2) 46(2)  -12(2) 
Mn(2) 142(2)  180(3) 138(2)  1(2) 36(2)  3(2) 
Mn(3) 191(3)  207(3) 157(3)  24(2) 91(2)  31(2) 
Mn(4) 161(2)  208(3) 135(3)  16(2) 27(2)  22(2) 
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O(1) 192(12)  284(13) 214(13)  69(10) 106(10)  30(10) 
O(2) 137(11)  181(11) 154(11)  14(9) 39(9)  21(9) 
O(3) 149(11)  200(11) 102(11)  5(9) 43(9)  3(9) 
O(4) 123(11)  196(11) 146(11)  -26(9) 38(9)  4(9) 
O(5) 150(11)  213(12) 128(11)  -35(9) 44(9)  -31(9) 
O(6) 116(10)  164(11) 136(11)  -4(9) 29(9)  -15(9) 
O(7) 189(11)  153(11) 166(12)  -18(9) 102(10)  -7(9) 
O(8) 193(12)  242(13) 207(13)  -14(10) 67(10)  26(10) 
O(9) 173(12)  253(13) 191(12)  15(10) 36(10)  48(10) 
O(10) 199(12)  211(12) 216(13)  43(10) 86(10)  14(10) 
O(11) 233(13)  271(13) 221(13)  97(10) 68(11)  72(10) 
O(12) 269(14)  257(14) 427(16)  -93(12) 204(13)  -22(11) 
O(13) 239(13)  298(14) 173(12)  -32(10) 12(10)  32(11) 
N(1) 150(14)  166(14) 149(14)  -47(11) 64(11)  5(11) 
N(2) 243(16)  279(16) 242(16)  -90(13) 103(13)  7(13) 
N(3) 169(13)  143(13) 144(14)  7(11) 59(11)  -8(11) 
N(4) 240(15)  263(16) 251(16)  60(13) 123(13)  -24(13) 
N(5) 150(13)  213(14) 101(13)  -29(11) 50(11)  -14(11) 
N(6) 210(15)  250(16) 226(16)  -68(12) 105(13)  -60(12) 
C(1) 153(16)  231(18) 158(17)  -75(14) 55(14)  -2(14) 
C(2) 233(18)  228(18) 242(19)  -88(14) 127(16)  -129(14) 
C(3) 247(19)  274(19) 228(19)  18(15) 149(16)  -29(15) 
C(4) 185(17)  251(18) 135(17)  -46(14) 61(14)  -10(14) 
C(5) 139(15)  152(16) 166(17)  -60(13) 60(13)  8(12) 
C(6) 172(16)  176(16) 153(17)  -31(13) 72(14)  -19(13) 
C(7) 158(17)  221(18) 150(17)  -83(13) 5(14)  -5(13) 
C(8) 270(20)  236(19) 320(20)  -56(16) 125(17)  -33(15) 
C(9) 320(20)  191(19) 490(30)  -32(17) 127(19)  18(16) 
C(10) 230(20)  300(20) 510(30)  -201(19) 96(19)  9(17) 
C(11) 270(20)  340(20) 290(20)  -119(17) 110(17)  -5(17) 
C(12) 175(16)  181(17) 122(16)  -19(13) 78(13)  -51(13) 
C(13) 222(18)  221(18) 195(18)  -43(14) 74(15)  -10(14) 
C(14) 232(18)  219(18) 163(18)  -81(14) 55(15)  -67(14) 
C(15) 159(16)  285(19) 132(17)  14(14) 15(14)  -89(14) 
C(16) 167(16)  256(18) 160(17)  19(14) 98(14)  -13(14) 
C(17) 155(16)  190(16) 122(16)  -7(13) 71(13)  -63(13) 
C(18) 198(17)  158(16) 200(18)  21(13) 76(15)  2(13) 
C(19) 243(18)  189(17) 191(18)  -7(14) 61(15)  1(14) 
C(20) 195(17)  211(18) 194(18)  -1(14) 5(14)  -62(14) 
C(21) 152(16)  193(17) 212(18)  24(14) 51(14)  -10(13) 
C(22) 164(16)  151(16) 134(16)  40(12) 57(13)  -10(13) 
C(23) 130(16)  183(16) 142(16)  9(13) 58(13)  -22(13) 
C(24) 156(16)  216(17) 206(18)  50(14) 74(14)  26(14) 
C(25) 310(20)  274(19) 240(20)  -2(15) 162(17)  -23(16) 
C(26) 450(20)  350(20) 260(20)  24(17) 210(19)  44(18) 
C(27) 440(20)  360(20) 350(20)  135(18) 270(20)  61(19) 
C(28) 320(20)  270(20) 400(20)  126(17) 187(19)  -28(16) 
C(29) 118(15)  173(16) 128(16)  -35(13) 23(13)  -16(13) 
C(30) 163(17)  233(18) 175(17)  14(14) 80(14)  -5(14) 
C(31) 169(17)  272(19) 210(19)  -51(15) 86(15)  33(14) 
C(32) 221(18)  152(17) 239(19)  -29(14) 65(15)  54(14) 
C(33) 194(17)  157(16) 194(18)  -5(13) 75(15)  -18(13) 
C(34) 131(16)  161(16) 112(16)  -49(12) 33(13)  -30(12) 
C(35) 187(17)  243(18) 118(17)  -12(13) 62(14)  -48(14) 
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C(36) 170(17)  290(19) 163(18)  -50(14) 99(15)  -20(14) 
C(37) 184(17)  232(18) 173(18)  -38(14) 48(14)  39(14) 
C(38) 181(17)  202(17) 160(17)  -18(13) 53(14)  -13(13) 
C(39) 151(16)  208(17) 89(16)  -34(13) 46(13)  -40(13) 
C(40) 148(16)  195(17) 151(17)  -28(13) 70(14)  -26(13) 
C(41) 186(17)  234(18) 149(17)  -14(13) 91(14)  -31(14) 
C(42) 184(18)  320(20) 330(20)  -124(16) 65(17)  0(15) 
C(43) 167(19)  430(20) 440(20)  -119(19) -6(18)  43(17) 
C(44) 220(20)  410(20) 290(20)  -98(18) 21(17)  -73(17) 
C(45) 310(20)  280(20) 240(20)  -108(15) 140(17)  -92(16) 
C(46) 145(16)  178(16) 164(17)  4(13) 94(14)  18(13) 
C(47) 191(18)  228(18) 204(19)  -40(14) 57(15)  -63(14) 
C(48) 320(20)  206(18) 290(20)  15(15) 169(17)  -73(15) 
C(49) 320(20)  259(19) 199(19)  58(15) 130(16)  -34(16) 
C(50) 243(18)  257(19) 142(17)  -33(14) 49(15)  -27(15) 
C(51) 158(16)  153(16) 188(18)  -18(13) 112(14)  8(13) 
C(52) 140(16)  223(17) 87(16)  45(13) 13(13)  5(13) 
C(53) 136(16)  206(17) 98(16)  7(12) 49(13)  22(13) 
C(54) 143(16)  194(16) 97(16)  2(12) 39(13)  10(13) 
C(55) 166(16)  128(15) 121(16)  8(12) 31(13)  -25(12) 
C(56) 137(16)  176(16) 90(16)  23(12) 29(13)  16(13) 
C(57) 164(16)  188(16) 86(15)  -8(12) 46(13)  20(13) 
C(58) 127(17)  230(18) 270(20)  -3(15) 20(15)  -3(14) 
C(59) 310(20)  400(20) 390(20)  55(18) 128(19)  150(18) 
C(60) 310(20)  229(19) 260(20)  60(15) 152(17)  38(16) 
C(61) 450(30)  530(30) 650(30)  340(20) 340(20)  110(20) 
C(62) 172(18)  450(20) 260(20)  -125(18) 100(16)  42(17) 
C(63) 370(20)  620(30) 380(30)  -290(20) 90(20)  -60(20) 
 
C(71) 1460(50)  410(30) 400(30)  20(20) 510(30)  -80(30) 
Cl(1) 1015(11)  486(8) 1619(15)  251(8) 932(11)  254(8) 
Cl(2) 544(8)  809(9) 731(9)  136(7) 124(7)  144(7) 
 
C(72) 690(40)  590(30) 890(40)  320(30) 160(30)  -20(30) 
Cl(3) 733(9)  722(9) 750(9)  18(7) 202(7)  -7(7) 
Cl(4) 1334(14)  1196(14) 680(10)  275(9) 111(10)  -185(11) 
 
C(73) 360(20)  500(30) 600(30)  70(20) 120(20)  10(20) 
Cl(5) 447(7)  515(7) 819(9)  128(6) 271(6)  -7(5) 
Cl(6) 577(9)  907(11) 1452(14)  -521(10) 233(9)  133(8) 
 
C(74) 310(30)  920(40) 830(40)  -80(30) 150(30)  140(30) 
Cl(7) 584(8)  1224(12) 727(9)  -343(8) 300(7)  -519(8) 
Cl(8) 392(9)  845(19) 869(15)  515(13) 122(9)  -81(9) 
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Figure S6. Structural drawing of 4. 
 
Table S5.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 
103) for 4.  U(eq) is defined as the trace of the orthogonalized Uij tensor.  
________________________________________________________________________________ 
 x y z Ueq Occ 
________________________________________________________________________________ 
Mn(1) 1752(1) 2379(1) 9157(1) 20(1) 1 
Mn(2) 2155(1) 1221(1) 9944(1) 19(1) 1 
Mn(3) 3299(1) 1948(1) 9475(1) 21(1) 1 
Ca(1) 2267(1) 510(1) 8855(1) 29(1) 1 
O(1) 1974(1) 3514(1) 9042(1) 21(1) 1 
O(2) 1437(1) 1641(1) 10305(1) 20(1) 1 
O(3) 3977(1) 2095(1) 10061(1) 22(1) 1 
O(4) 2455(1) 2335(1) 9762(1) 18(1) 1 
O(5) 1508(1) 1298(1) 9358(1) 18(1) 1 
O(6) 2983(1) 906(1) 9651(1) 20(1) 1 
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O(7) 2578(1) 1988(1) 8900(1) 21(1) 1 
O(8) 1029(1) 2278(1) 8546(1) 26(1) 1 
O(9) 1259(1) 977(1) 8267(1) 34(1) 1 
O(10) 1875(1) 49(1) 10069(1) 24(1) 1 
O(11) 1887(1) -572(1) 9334(1) 33(1) 1 
O(12) 4086(1) 1507(1) 9140(1) 28(1) 1 
O(13) 3507(1) 429(2) 8692(1) 40(1) 1 
O(14) 2175(2) -719(2) 8313(1) 49(1) 1 
N(1) 839(1) 2993(2) 9408(1) 20(1) 1 
N(2) 2779(1) 1175(2) 10650(1) 20(1) 1 
N(3) 3776(2) 3113(2) 9337(1) 22(1) 1 
N(4) 349(2) 4483(2) 8316(1) 31(1) 1 
N(5) 1398(2) 191(2) 11286(1) 34(1) 1 
N(6) 5740(2) 2452(2) 9674(1) 32(1) 1 
C(1) 351(2) 2667(2) 9672(1) 22(1) 1 
C(2) -216(2) 3149(2) 9818(1) 25(1) 1 
C(3) -291(2) 3993(2) 9678(1) 25(1) 1 
C(4) 202(2) 4335(2) 9394(1) 24(1) 1 
C(5) 772(2) 3818(2) 9270(1) 20(1) 1 
C(6) 1394(2) 4122(2) 8987(1) 21(1) 1 
C(7) 1052(2) 4199(2) 8432(1) 22(1) 1 
C(8) 1481(2) 3977(2) 8082(1) 39(1) 1 
C(9) 1180(2) 4081(2) 7592(1) 44(1) 1 
C(10) 456(2) 4382(2) 7464(1) 36(1) 1 
C(11) 63(2) 4572(2) 7836(1) 36(1) 1 
C(12) 1732(2) 4974(2) 9201(1) 21(1) 1 
C(13) 1597(2) 5719(2) 8922(1) 32(1) 1 
C(14) 1915(2) 6489(2) 9083(2) 40(1) 1 
C(15) 2392(2) 6531(2) 9526(1) 34(1) 1 
C(16) 2528(2) 5810(2) 9811(1) 27(1) 1 
C(17) 2200(2) 5024(2) 9661(1) 21(1) 1 
C(18) 3530(2) 1032(2) 10776(1) 23(1) 1 
C(19) 3895(2) 1083(2) 11254(1) 28(1) 1 
C(20) 3480(2) 1262(2) 11621(1) 33(1) 1 
C(21) 2705(2) 1398(2) 11497(1) 27(1) 1 
C(22) 2369(2) 1347(2) 11006(1) 21(1) 1 
C(23) 1539(2) 1491(2) 10814(1) 21(1) 1 
C(24) 1105(2) 676(2) 10912(1) 22(1) 1 
C(25) 431(2) 485(2) 10614(1) 29(1) 1 
C(26) 40(2) -233(2) 10700(1) 31(1) 1 
C(27) 344(2) -753(2) 11081(1) 37(1) 1 
C(28) 1013(2) -519(2) 11360(1) 42(1) 1 
C(29) 1223(2) 2280(2) 11052(1) 21(1) 1 
C(30) 643(2) 2180(2) 11331(1) 24(1) 1 
C(31) 278(2) 2857(2) 11508(1) 29(1) 1 
C(32) 486(2) 3670(2) 11408(1) 29(1) 1 
C(33) 1065(2) 3788(2) 11138(1) 26(1) 1 
C(34) 1445(2) 3113(2) 10952(1) 19(1) 1 
C(35) 3549(2) 3642(2) 8962(1) 27(1) 1 
C(36) 3924(2) 4401(2) 8910(1) 30(1) 1 
C(37) 4557(2) 4599(2) 9245(1) 31(1) 1 
C(38) 4809(2) 4039(2) 9623(1) 26(1) 1 
C(39) 4404(2) 3300(2) 9663(1) 22(1) 1 
C(40) 4600(2) 2641(2) 10065(1) 22(1) 1 
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C(41) 5281(2) 2108(2) 9954(1) 25(1) 1 
C(42) 5377(2) 1291(2) 10146(1) 32(1) 1 
C(43) 5983(2) 808(2) 10039(1) 38(1) 1 
C(44) 6445(2) 1156(2) 9734(2) 42(1) 1 
C(45) 6310(2) 1972(2) 9568(1) 40(1) 1 
C(46) 4774(2) 3060(2) 10578(1) 22(1) 1 
C(47) 5503(2) 3032(2) 10846(1) 30(1) 1 
C(48) 5677(2) 3329(2) 11321(1) 35(1) 1 
C(49) 5115(2) 3658(2) 11547(1) 31(1) 1 
C(50) 4390(2) 3709(2) 11288(1) 26(1) 1 
C(51) 4200(2) 3427(2) 10804(1) 21(1) 1 
C(52) 3380(2) 3550(2) 10577(1) 19(1) 1 
C(53) 2815(2) 3203(2) 10811(1) 21(1) 1 
C(54) 2051(2) 3380(2) 10665(1) 20(1) 1 
C(55) 1853(2) 3948(2) 10277(1) 20(1) 1 
C(56) 2392(2) 4318(2) 10029(1) 20(1) 1 
C(57) 3155(2) 4116(2) 10186(1) 21(1) 1 
C(58) 904(2) 1662(2) 8240(1) 28(1) 1 
C(59) 257(2) 1817(2) 7824(1) 41(1) 1 
C(60) 1771(2) -571(2) 9766(1) 28(1) 1 
C(61) 1480(2) -1379(2) 9973(1) 39(1) 1 
C(62) 4062(2) 885(2) 8839(1) 32(1) 1 
C(63) 4809(2) 724(2) 8655(2) 51(1) 1 
C(64A) 1479(4) -1256(5) 8269(3) 44(2) 0.630(8) 
C(65A) 1588(3) -1953(3) 7919(2) 88(2) 0.630(8) 
C(66A) 2443(4) -2103(5) 8086(4) 67(3) 0.630(8) 
C(67A) 2723(4) -1418(4) 8410(3) 55(3) 0.630(8) 
C(64B) 1536(10) -991(10) 8038(8) 112(8) 0.370(8) 
C(65B) 1588(3) -1953(3) 7919(2) 88(2) 0.370(8) 
C(66B) 2447(8) -1861(10) 7866(7) 88(7) 0.370(8) 
C(67B) 2640(9) -967(10) 7956(7) 103(6) 0.370(8) 
 
O(1D) 2567(3) 8284(3) 6160(2) 129(2) 1 
C(2D) 1908(4) 7748(5) 6121(3) 145(3) 1 
C(3D) 1446(3) 8075(4) 6499(2) 107(2) 1 
C(4D) 1710(3) 9009(4) 6571(2) 102(2) 1 
C(5D) 2354(4) 9151(4) 6255(3) 155(3) 1 
 
O(1E) 2759(2) 2775(3) 7593(1) 68(2) 0.794(5) 
C(2E) 2293(4) 2045(5) 7446(3) 101(3) 0.794(5) 
C(3E) 2792(5) 1359(5) 7324(3) 123(3) 0.794(5) 
C(4E) 3626(4) 1702(4) 7484(3) 89(3) 0.794(5) 
C(5E) 3474(3) 2475(4) 7801(2) 61(2) 0.794(5) 
 
C(1F) 2648(13) 948(12) 7233(7) 100 0.206(5) 
C(2F) 3363(11) 1072(14) 7433(9) 100 0.206(5) 
C(3F) 3518(10) 1863(16) 7573(9) 100 0.206(5) 
C(4F) 3021(15) 2197(14) 7825(8) 100 0.206(5) 
C(5F) 2308(12) 2082(14) 7617(9) 100 0.206(5) 
C(6F) 2151(9) 1294(14) 7470(8) 100 0.206(5) 
 
O(1G) 5317(3) 2848(3) 7788(2) 170(2) 1 
C(2G) 5559(5) 3578(7) 7468(3) 216(4) 1 
C(3G) 5878(5) 4313(5) 7824(4) 219(4) 1 
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C(4G) 5483(5) 4090(4) 8220(3) 192(4) 1 
C(5G) 5444(4) 3206(4) 8294(3) 144(3) 1 
 
C(1I) 3556(2) 5292(2) 7438(2) 90(2) 1 
C(2I) 3596(2) 5836(3) 7076(2) 140(3) 1 
C(3I) 3186(2) 6529(2) 7096(2) 274(6) 1 
C(4I) 2493(2) 6385(3) 7184(2) 106(2) 1 
C(5I) 2460(2) 5853(3) 7551(2) 172(3) 1 
C(6I) 2885(4) 5168(3) 7543(2) 195(4) 1 
 
Table S6.   Anisotropic displacement parameters (Å2x 104) for 4.  The anisotropic displacement 
factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ]. 
______________________________________________________________________________ 
 U11 U22 U33 U23 U13 U12 
______________________________________________________________________________ 
Mn(1) 250(3)  163(3) 209(3)  -8(2) 61(2)  9(2) 
Mn(2) 213(3)  146(3) 223(3)  2(2) 50(2)  8(2) 
Mn(3) 211(3)  157(3) 270(3)  -10(2) 74(2)  7(2) 
Ca(1) 316(4)  225(4) 322(5)  -26(3) 48(4)  7(3) 
O(1) 240(13)  169(12) 236(14)  15(10) 55(10)  29(10) 
O(2) 230(13)  190(12) 177(13)  20(10) 51(10)  21(10) 
O(3) 188(13)  172(12) 297(14)  27(10) 48(11)  -23(10) 
O(4) 190(12)  138(11) 237(13)  -2(10) 67(10)  4(10) 
O(5) 180(12)  166(12) 206(13)  5(10) 27(10)  -9(10) 
O(6) 219(13)  125(11) 261(14)  0(10) 73(10)  18(9) 
O(7) 243(13)  179(12) 219(13)  10(10) 83(10)  26(10) 
O(8) 316(14)  240(13) 225(14)  5(11) 52(11)  37(11) 
O(9) 468(17)  265(14) 281(15)  -60(11) 76(13)  25(12) 
O(10) 244(13)  162(12) 328(15)  22(11) 62(11)  3(10) 
O(11) 350(15)  236(14) 402(17)  -63(12) 62(13)  -14(11) 
O(12) 263(14)  240(13) 360(16)  -31(11) 121(12)  14(11) 
O(13) 438(17)  286(15) 502(19)  -141(13) 199(14)  -53(13) 
O(14) 541(19)  377(17) 550(20)  -184(14) 81(16)  32(15) 
N(1) 229(16)  172(15) 199(16)  -13(12) 43(13)  -29(12) 
N(2) 211(16)  118(14) 266(17)  2(12) 28(13)  9(12) 
N(3) 241(16)  160(15) 291(18)  1(13) 126(14)  22(13) 
N(4) 333(19)  333(18) 249(18)  -7(14) 45(15)  62(15) 
N(5) 450(20)  265(18) 310(20)  98(14) 13(16)  -73(15) 
N(6) 229(17)  263(17) 500(20)  -44(15) 140(15)  3(14) 
C(1) 235(19)  190(17) 240(20)  3(15) 12(16)  -39(15) 
C(2) 220(19)  270(20) 270(20)  -14(16) 60(16)  -51(16) 
C(3) 240(20)  238(19) 290(20)  -43(16) 47(17)  28(15) 
C(4) 260(20)  207(18) 240(20)  2(15) 29(16)  18(15) 
C(5) 252(19)  176(17) 158(18)  -21(14) 4(15)  -18(15) 
C(6) 244(19)  178(17) 210(20)  16(14) 73(16)  42(15) 
C(7) 290(20)  170(18) 230(20)  31(15) 84(17)  1(15) 
C(8) 370(20)  600(30) 220(20)  90(20) 84(19)  140(20) 
C(9) 460(30)  640(30) 250(20)  60(20) 160(20)  110(20) 
C(10) 440(30)  370(20) 250(20)  36(18) 54(19)  78(19) 
C(11) 390(20)  400(20) 280(20)  -21(19) -7(19)  88(19) 
C(12) 205(19)  180(18) 270(20)  -7(15) 81(16)  8(15) 
C(13) 380(20)  210(20) 350(20)  69(17) -9(18)  -7(17) 
C(14) 470(30)  190(20) 490(30)  107(18) -80(20)  12(18) 
      S 17 
C(15) 380(20)  188(19) 450(30)  -24(18) 40(20)  -7(17) 
C(16) 260(20)  204(19) 340(20)  -11(16) 29(17)  18(16) 
C(17) 191(19)  161(18) 290(20)  10(15) 78(16)  19(14) 
C(18) 230(20)  146(18) 330(20)  17(15) 47(17)  32(15) 
C(19) 250(20)  250(20) 320(20)  15(17) -7(18)  30(16) 
C(20) 370(20)  310(20) 270(20)  52(18) -75(18)  58(19) 
C(21) 310(20)  260(20) 240(20)  15(16) 40(17)  25(17) 
C(22) 260(20)  149(17) 240(20)  13(14) 62(16)  -10(15) 
C(23) 250(20)  211(18) 155(19)  14(14) 36(15)  -25(15) 
C(24) 240(20)  207(19) 210(20)  28(15) 87(16)  28(15) 
C(25) 290(20)  250(20) 340(20)  85(17) 98(18)  18(17) 
C(26) 210(20)  310(20) 420(30)  -1(18) 122(18)  -25(17) 
C(27) 520(30)  260(20) 390(30)  21(19) 230(20)  -102(19) 
C(28) 550(30)  280(20) 410(30)  130(19) 20(20)  -30(20) 
C(29) 173(18)  264(19) 181(19)  -3(15) 15(15)  21(15) 
C(30) 270(20)  250(20) 220(20)  18(15) 44(16)  -36(16) 
C(31) 260(20)  410(20) 230(20)  -10(17) 101(17)  7(17) 
C(32) 300(20)  300(20) 310(20)  -23(17) 122(18)  70(17) 
C(33) 310(20)  238(19) 220(20)  -22(16) 56(16)  50(16) 
C(34) 178(18)  228(18) 154(18)  3(14) 21(14)  23(15) 
C(35) 300(20)  280(20) 250(20)  -44(17) 112(17)  1(17) 
C(36) 360(20)  230(20) 330(20)  77(17) 108(19)  -25(17) 
C(37) 360(20)  240(20) 380(20)  2(17) 180(20)  -74(17) 
C(38) 240(20)  210(19) 340(20)  -58(16) 88(17)  -18(16) 
C(39) 212(19)  165(18) 300(20)  -17(15) 122(17)  24(15) 
C(40) 177(18)  172(17) 330(20)  -4(16) 76(16)  11(15) 
C(41) 196(19)  194(19) 350(20)  -68(16) 21(17)  5(15) 
C(42) 260(20)  250(20) 440(30)  6(18) 66(18)  44(17) 
C(43) 300(20)  270(20) 530(30)  -63(19) -30(20)  97(18) 
C(44) 220(20)  450(30) 570(30)  -200(20) 40(20)  69(19) 
C(45) 240(20)  390(20) 590(30)  -70(20) 130(20)  21(19) 
C(46) 235(19)  129(16) 290(20)  40(15) 43(16)  11(15) 
C(47) 250(20)  226(19) 410(30)  -16(18) 52(18)  -11(16) 
C(48) 290(20)  300(20) 420(30)  28(19) -48(19)  18(17) 
C(49) 380(20)  250(20) 280(20)  19(17) 2(19)  -56(18) 
C(50) 230(20)  231(19) 320(20)  27(17) 66(17)  -43(16) 
C(51) 250(20)  128(17) 260(20)  41(14) 64(16)  -23(14) 
C(52) 213(19)  149(17) 230(20)  -51(14) 58(15)  17(14) 
C(53) 260(20)  150(17) 199(19)  -13(14) 19(15)  -10(15) 
C(54) 260(20)  145(17) 210(20)  -51(14) 77(16)  1(15) 
C(55) 226(19)  174(18) 210(20)  -55(14) 49(15)  27(14) 
C(56) 230(20)  156(17) 220(20)  -39(14) 72(16)  1(14) 
C(57) 260(20)  154(17) 240(20)  -54(15) 98(16)  -26(15) 
C(58) 340(20)  270(20) 220(20)  30(17) 90(18)  -26(18) 
C(59) 530(30)  430(30) 230(20)  24(18) -40(20)  10(20) 
C(60) 200(20)  210(20) 440(30)  0(18) 55(18)  -8(16) 
C(61) 340(20)  210(20) 650(30)  22(19) 150(20)  -50(17) 
C(62) 310(20)  300(20) 380(30)  35(18) 154(19)  60(18) 
C(63) 410(30)  540(30) 660(30)  -140(20) 270(20)  100(20) 
C(64A) 330(40)  690(50) 270(40)  -210(40) -10(30)  -280(40) 
C(65A) 840(40)  1100(40) 720(40)  -170(30) 200(30)  -520(30) 
C(66A) 640(50)  430(50) 990(70)  -20(50) 260(50)  100(40) 
C(67A) 460(40)  450(40) 710(60)  -280(40) -10(40)  140(30) 
C(64B) 960(100)  1160(110) 1090(120)  -290(90) -250(90)  130(80) 
      S 18 
C(65B) 840(40)  1100(40) 720(40)  -170(30) 200(30)  -520(30) 
C(66B) 920(100)  820(110) 880(100)  -400(80) 100(80)  160(80) 
C(67B) 1150(90)  1070(100) 960(100)  -460(80) 400(80)  -460(80) 
 
O(1D) 1230(40)  1400(40) 1250(40)  -120(30) 250(30)  240(30) 
C(2D) 1030(50)  1710(60) 1510(60)  -310(50) -70(50)  50(50) 
C(3D) 1040(40)  1360(50) 830(40)  50(40) 230(40)  530(40) 
C(4D) 1210(50)  1110(50) 790(40)  250(40) 350(40)  440(40) 
C(5D) 2210(70)  970(50) 1610(60)  490(50) 670(60)  810(50) 
 
O(1E) 680(30)  800(30) 610(30)  280(20) 260(20)  320(30) 
C(2E) 570(40)  1320(60) 1160(60)  890(50) 220(40)  -120(40) 
C(3E) 1900(70)  810(60) 1160(60)  -450(50) 780(60)  -690(50) 
C(4E) 1060(50)  1150(60) 470(40)  -150(40) 180(40)  700(40) 
C(5E) 740(40)  750(40) 390(30)  0(30) 210(30)  230(30) 
 
O(1G) 1570(40)  1530(50) 1960(50)  -850(40) 160(40)  -180(30) 
C(2G) 2020(70)  3220(90) 1250(70)  240(70) 290(60)  -1160(70) 
C(3G) 2080(70)  1730(70) 3060(90)  570(70) 1290(70)  -450(60) 
C(4G) 2940(80)  810(50) 2460(80)  -230(50) 1820(70)  -60(50) 
C(5G) 1950(70)  1040(50) 1380(60)  -210(50) 410(50)  -20(50) 
 
C(1I) 940(40)  710(40) 930(50)  -320(30) -210(40)  -50(30) 
C(2I) 2230(70)  650(40) 1660(60)  -80(40) 1310(60)  -430(40) 
C(3I) 2200(80)  2340(90) 3800(100)  1260(70) 880(80)  -390(70) 
C(4I) 840(40)  650(40) 1420(50)  130(40) -630(40)  -180(30) 
C(5I) 1770(70)  990(60) 2290(80)  30(60) 0(60)  10(50) 
C(6I) 2020(80)  1870(70) 2060(80)  300(60) 650(70)  260(70) 
______________________________________________________________________________ 
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Figure S7. Structural drawing of 5. 
 
Table S7.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 
103) for 5.  U(eq) is defined as the trace of the orthogonalized Uij tensor.  
________________________________________________________________________________ 
 x y z Ueq Occ 
________________________________________________________________________________ 
Mn(1) 2416(3) 8217(3) 9251(1) 45(1) 1 
Mn(2) 1685(2) 10551(3) 8882(1) 38(1) 1 
Mn(3) 276(2) 8401(3) 8763(1) 47(1) 1 
Ca(1) 0 10000 10000 48(2) 1 
O(1) 2885(9) 9499(10) 8917(3) 35(3) 1 
O(2) 850(9) 9538(10) 8452(3) 29(3) 1 
O(3) 1685(9) 7446(10) 8831(3) 37(3) 1 
O(4) 1134(9) 9255(10) 9168(3) 36(3) 1 
O(5) 2883(11) 8674(13) 9770(4) 67(5) 1 
O(6) 1393(11) 8982(12) 9926(3) 53(4) 1 
      S 20 
O(7) 666(11) 11676(12) 9024(3) 55(4) 1 
O(8) 538(11) 11166(13) 9596(4) 62(5) 1 
O(9) -591(12) 7656(12) 9103(4) 61(4) 1 
O(10) -641(11) 9040(13) 9519(3) 53(4) 1 
N(1) 4094(13) 8003(16) 9217(4) 50(5) 1 
N(2) 2976(10) 11360(11) 9260(3) 21(4) 1 
N(3) 1553(12) 11476(14) 8386(4) 40(4) 1 
N(4) -966(12) 9512(15) 8550(4) 50(5) 1 
N(5) 2(12) 6899(15) 8456(4) 47(5) 1 
N(6) 1882(12) 6566(13) 9436(4) 42(4) 1 
C(1) 4572(18) 7080(20) 9293(5) 57(6) 1 
C(2) 5530(16) 7028(19) 9296(5) 49(6) 1 
C(3) 6083(19) 7930(20) 9196(6) 68(7) 1 
C(4) 5477(16) 8864(18) 9110(5) 46(6) 1 
C(5) 4513(15) 8896(18) 9130(5) 37(5) 1 
C(6) 3842(16) 9882(18) 9015(6) 51(6) 1 
C(7) 3732(17) 10701(19) 9301(5) 49(6) 1 
C(8) 4527(16) 10863(17) 9591(5) 44(6) 1 
C(9) 4413(16) 11642(19) 9857(6) 57(6) 1 
C(10) 3553(16) 12352(18) 9784(6) 52(6) 1 
C(11) 2835(16) 12138(16) 9500(5) 40(5) 1 
C(12) 4262(14) 10469(16) 8683(4) 30(5) 1 
C(13) 4886(13) 11363(14) 8751(5) 28(5) 1 
C(14) 5281(13) 11959(15) 8487(5) 33(5) 1 
C(15) 5009(14) 11653(17) 8157(5) 44(6) 1 
C(16) 4340(14) 10680(16) 8070(5) 39(5) 1 
C(17) 3994(16) 10155(17) 8332(5) 44(6) 1 
C(18) 2165(17) 12390(18) 8327(6) 55(6) 1 
C(19) 2016(15) 12942(16) 8012(5) 39(5) 1 
C(20) 1209(16) 12670(18) 7767(5) 50(6) 1 
C(21) 649(15) 11807(17) 7823(5) 42(5) 1 
C(22) 823(14) 11202(15) 8138(5) 27(5) 1 
C(23) 268(13) 10119(14) 8203(4) 22(4) 1 
C(24) -646(15) 10392(18) 8344(5) 41(6) 1 
C(25) -1267(15) 11317(17) 8261(5) 42(6) 1 
C(26) -2170(20) 11280(20) 8409(7) 80(8) 1 
C(27) -2480(20) 10520(20) 8592(7) 83(8) 1 
C(28) -1822(15) 9655(19) 8663(5) 45(6) 1 
C(29) 70(14) 9486(16) 7862(5) 33(5) 1 
C(30) -830(16) 9523(18) 7652(5) 52(6) 1 
C(31) -1090(20) 8914(19) 7330(6) 65(7) 1 
C(32) -448(13) 8196(16) 7233(5) 34(5) 1 
C(33) 462(16) 8151(17) 7433(5) 46(6) 1 
C(34) 783(15) 8730(16) 7743(5) 41(6) 1 
C(35) -781(19) 6720(20) 8222(6) 72(7) 1 
C(36) -850(20) 5680(30) 8056(8) 106(10) 1 
C(37) -240(20) 4820(20) 8142(7) 89(9) 1 
C(38) 583(19) 5010(20) 8387(7) 75(8) 1 
C(39) 703(16) 6023(18) 8552(5) 50(6) 1 
C(40) 1542(14) 6295(15) 8796(5) 35(5) 1 
C(41) 1432(17) 5899(19) 9188(6) 59(7) 1 
C(42) 818(18) 5000(20) 9245(6) 64(7) 1 
C(43) 817(19) 4730(20) 9597(7) 75(8) 1 
C(44) 1260(20) 5340(20) 9832(7) 85(9) 1 
      S 21 
C(45) 1868(16) 6243(17) 9774(5) 50(6) 1 
C(46) 2517(15) 5767(16) 8721(5) 42(5) 1 
C(47) 2858(16) 4775(17) 8883(6) 51(6) 1 
C(48) 3698(16) 4240(20) 8818(6) 61(7) 1 
C(49) 4220(20) 4700(20) 8567(7) 78(8) 1 
C(50) 3945(16) 5635(18) 8406(5) 47(6) 1 
C(51) 3077(14) 6206(15) 8458(5) 34(5) 1 
C(52) 3326(14) 9175(16) 8233(5) 34(5) 1 
C(53) 2438(14) 9351(16) 8015(4) 29(5) 1 
C(54) 1735(13) 8488(16) 7927(4) 27(5) 1 
C(55) 1945(14) 7503(15) 8055(4) 28(5) 1 
C(56) 2872(15) 7268(16) 8272(5) 36(5) 1 
C(57) 3530(14) 8117(16) 8370(4) 32(5) 1 
C(58) 2352(16) 9085(17) 9990(5) 44(6) 1 
C(59) 2802(16) 9596(19) 10310(5) 61(7) 1 
C(60) 241(18) 11690(20) 9323(7) 65(7) 1 
C(61) -773(16) 12288(19) 9277(6) 61(7) 1 
C(62) -805(16) 8080(20) 9432(5) 51(6) 1 
C(63) -1171(17) 7207(19) 9633(6) 69(7) 1 
 
S(1A) 7500 3115(8) 7500 100 1 
O(1A) 7798(9) 3330(14) 7871(1) 100 0.50 
O(2A) 7662(10) 1962(8) 7427(3) 100 0.50 
O(3A) 6457(2) 3372(14) 7412(3) 100 0.50 
C(1A) 8229(8) 3966(10) 7238(3) 100 0.50 
F(1A) 9192(6) 3861(16) 7370(5) 100 0.50 
F(2A) 8072(14) 3605(16) 6902(2) 100 0.50 
F(3A) 7925(14) 5018(9) 7260(5) 100 0.50 
 
S(1B) 7454(9) 4616(10) 9011(3) 100 0.50 
O(1B) 7076(13) 5701(11) 8910(5) 100 0.50 
O(2B) 7382(14) 3914(15) 8703(3) 100 0.50 
O(3B) 8483(9) 4705(16) 9163(5) 100 0.50 
C(1B) 6731(10) 4028(12) 9334(3) 100 0.50 
F(1B) 6546(15) 4832(16) 9559(4) 100 0.50 
F(2B) 7268(14) 3212(14) 9504(4) 100 0.50 
F(3B) 5879(10) 3631(16) 9160(5) 100 0.50 
 
Table S8.   Anisotropic displacement parameters (Å2x 104) for 5.  The anisotropic displacement 
factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ]. 
______________________________________________________________________________ 
 U11 U22 U33 U23 U13 U12 
______________________________________________________________________________ 
Mn(1) 640(20)  430(20) 292(18)  20(17) 152(17)  98(19) 
Mn(2) 433(19)  470(20) 241(16)  -31(16) 105(15)  129(17) 
Mn(3) 590(20)  480(20) 379(19)  -16(17) 218(17)  55(19) 
Ca(1) 620(40)  540(40) 340(30)  -60(30) 270(30)  70(30) 
O(1) 400(70)  350(70) 320(60)  -90(60) 60(50)  -30(60) 
O(2) 260(60)  430(70) 150(60)  -130(50) -10(50)  -10(60) 
O(3) 370(60)  350(70) 400(70)  -10(60) 100(60)  10(60) 
O(4) 450(70)  280(70) 390(70)  10(60) 130(60)  40(60) 
O(5) 680(80)  660(80) 690(80)  -90(70) 170(70)  40(70) 
O(6) 540(80)  570(80) 450(70)  40(60) -10(60)  110(60) 
      S 22 
O(7) 650(80)  620(80) 380(70)  150(60) 70(60)  110(70) 
O(8) 640(80)  620(80) 610(80)  80(70) 90(70)  120(70) 
O(9) 910(90)  470(70) 440(70)  -160(60) 120(70)  -50(70) 
O(10) 610(80)  480(80) 500(70)  -70(60) 50(60)  120(70) 
N(1) 480(80)  570(90) 440(80)  -150(70) 20(70)  100(80) 
N(2) 200(70)  230(70) 210(70)  -90(60) 60(60)  -40(60) 
N(3) 430(80)  480(80) 350(70)  -80(70) 250(70)  50(70) 
N(4) 400(80)  580(90) 500(80)  -70(70) 10(70)  -60(70) 
N(5) 460(80)  590(90) 330(70)  -130(70) -10(70)  40(70) 
N(6) 470(80)  410(80) 400(80)  80(70) 90(70)  30(70) 
C(1) 700(100)  510(100) 490(90)  -70(80) 70(80)  20(80) 
C(2) 490(90)  590(100) 390(90)  10(80) 10(80)  60(80) 
C(3) 710(100)  680(110) 620(100)  -110(80) 40(80)  220(90) 
C(4) 520(90)  470(90) 390(90)  80(80) 90(80)  70(80) 
C(5) 400(90)  430(90) 280(80)  10(70) 50(70)  -30(80) 
C(6) 470(100)  520(100) 550(90)  -40(80) 100(80)  -10(80) 
C(7) 550(100)  590(100) 360(90)  -120(80) 200(80)  -20(80) 
C(8) 380(90)  450(100) 510(90)  -10(80) 100(80)  20(80) 
C(9) 610(100)  630(100) 490(90)  -70(80) 100(80)  60(80) 
C(10) 500(90)  570(100) 520(90)  -130(80) 100(80)  10(80) 
C(11) 470(90)  410(90) 330(80)  0(80) 160(80)  20(80) 
C(12) 320(80)  420(90) 160(80)  -10(70) 50(70)  40(70) 
C(13) 290(80)  290(80) 240(80)  -30(70) -40(70)  90(70) 
C(14) 260(80)  250(80) 460(90)  -90(70) -60(70)  40(70) 
C(15) 450(90)  380(90) 510(90)  60(80) 140(80)  150(80) 
C(16) 370(90)  400(90) 400(90)  10(80) 60(70)  20(80) 
C(17) 470(90)  420(90) 430(90)  10(80) 110(80)  -80(80) 
C(18) 550(100)  510(100) 570(100)  -50(80) 10(80)  120(80) 
C(19) 380(90)  400(90) 400(90)  10(70) 90(70)  70(80) 
C(20) 550(90)  600(100) 390(90)  -80(80) 210(80)  30(80) 
C(21) 420(90)  450(90) 380(90)  70(80) -40(70)  -80(80) 
C(22) 310(80)  290(80) 240(80)  -110(70) 70(70)  130(70) 
C(23) 250(80)  280(80) 110(70)  60(70) -10(70)  30(70) 
C(24) 400(90)  460(90) 350(90)  -70(80) 10(70)  60(80) 
C(25) 450(90)  470(90) 330(90)  -30(70) 0(70)  110(80) 
C(26) 830(120)  820(120) 770(110)  40(90) 140(90)  -10(90) 
C(27) 880(110)  880(120) 800(110)  30(90) 320(90)  10(90) 
C(28) 440(90)  630(100) 310(80)  140(80) 150(70)  60(80) 
C(29) 340(80)  350(80) 320(80)  70(70) 120(70)  -50(70) 
C(30) 530(100)  580(100) 450(90)  -20(80) 60(80)  50(80) 
C(31) 770(110)  640(100) 530(100)  0(80) 90(80)  -10(90) 
C(32) 290(80)  390(90) 350(80)  -40(70) 60(70)  -40(70) 
C(33) 530(90)  450(90) 410(90)  -10(80) 160(80)  -20(80) 
C(34) 460(90)  420(90) 390(90)  30(70) 190(80)  -80(80) 
C(35) 640(100)  790(110) 740(110)  -140(90) 110(80)  100(90) 
C(36) 970(130)  1090(130) 1080(130)  -160(90) -20(90)  -20(90) 
C(37) 920(120)  840(120) 880(120)  -170(90) 60(90)  70(90) 
C(38) 680(110)  770(110) 810(110)  -80(90) 180(90)  80(90) 
C(39) 540(100)  490(100) 470(90)  -130(80) 60(80)  80(80) 
C(40) 380(90)  280(90) 390(90)  10(70) 60(80)  30(70) 
C(41) 550(100)  550(100) 670(100)  40(80) 60(80)  30(80) 
C(42) 670(100)  590(100) 670(100)  -20(80) 180(80)  80(80) 
C(43) 810(110)  710(110) 730(110)  50(90) 120(90)  80(90) 
C(44) 830(120)  880(120) 840(110)  130(90) 110(90)  -110(90) 
      S 23 
C(45) 590(100)  520(100) 400(90)  20(80) 130(80)  0(80) 
C(46) 480(90)  340(90) 450(90)  -130(80) 90(80)  20(80) 
C(47) 520(90)  490(100) 510(90)  0(80) 50(80)  30(80) 
C(48) 590(100)  610(100) 620(100)  -70(80) 10(80)  -50(80) 
C(49) 710(110)  790(110) 840(110)  30(90) 110(90)  40(90) 
C(50) 500(90)  430(90) 510(90)  20(80) 120(80)  80(80) 
C(51) 310(80)  300(90) 400(90)  -40(70) 20(70)  -20(70) 
C(52) 320(90)  420(90) 290(80)  -60(70) 60(70)  20(70) 
C(53) 400(90)  260(80) 230(80)  0(70) 130(70)  70(70) 
C(54) 260(80)  360(90) 230(80)  -50(70) 170(70)  150(70) 
C(55) 300(80)  280(80) 300(80)  0(70) 130(70)  -40(70) 
C(56) 420(90)  390(90) 310(80)  0(70) 170(70)  40(80) 
C(57) 340(80)  370(90) 250(80)  -110(70) 0(70)  50(70) 
C(58) 400(90)  480(90) 460(90)  0(80) 150(80)  -80(80) 
C(59) 570(100)  620(100) 670(100)  -80(80) 190(80)  90(80) 
C(60) 660(100)  610(100) 690(100)  40(90) 120(80)  -50(80) 
C(61) 520(100)  650(100) 650(100)  -10(80) 30(80)  -30(80) 
C(62) 570(100)  640(100) 340(90)  200(80) 180(80)  20(80) 
C(63) 690(110)  710(110) 710(100)  110(80) 220(80)  -160(80) 
______________________________________________________________________________ 
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